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(57)Abstract: { 
PROBLEM TO BE SOLVED: To enable angulation and/or the 
control thereof in the external fixation apparatus used for 
osteotomy and other medical treatments. 
SOLUTION: The external fixation apparatus is provided with a 
stabilizing part 70 adapted to be externally coupled to an anterior 
portion of a tibial bone 122 and an angulation part 20 adapted to be 
externally coupled to another anterior portion of the tibial bone 
122 while being coupled to the stabilizing part 70. The angulation 
part 20 is selectively acflustable to angulate a portion of tibial bone 
122 about the axis of rotation offset from the longitudinal axis 142 
of the tibial bone 122 following the ostectomical procesure on the 
tibial bone 122. 
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i ©*#$»£**#©*' 0>!£#ftttiRa> b o fc® 

[ffl*52] WIS 2 # @ ©g$#t^ 
ttlE5fe*te»£fca&£LfcSS2©»#i, 10 

iCfc^TtfJlESfl 2 ©S^KffiSb RT&Kiig-g- LfcH 1 ©as 
»tfc»#K l ©fl-$RH5fc^«. 

J:oT3WlWKWaET?#5ll(HEA»J*«BJ^*fll*fclt* 20 
9 1 ©^-SI5B«»«„ 

bfoZ>m<o 5 *>©4>*< 1 1> l o£ii;ifctt#:Jf l ©fl- 
ttB££H. 30 

5 »-^LfcH5f2^JFMIfl5»^«K.fc|f*:Jl 1 ©^@ 



40 



[WhfcJflll il#©HU^^lc^T'IS-g-f-5©(c: 

r Kite Lfcfc J8»*»# t , 

r©A^«F|5^{j:ie^LfcSS«S8^tSr(i^, 

£-f3©fc:SWj:«fc 5£U 

Bfl-©«#ifii»M&&» & #o fcUHBtti*©* fc> t) ter © 

1 2 ] ME$£fld|S&laHr6- Lfc£ 2 ©£|5# 
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V^T^IE^ 2 ©gB^ictef&r-^ -5 <t 5 bfcSS 1 © 



■Cf 5±5^i^Ufc, WNiJf 1 1© 



*.*:»#* 1 2 ©i§M###JI&Slg. 



50 



[«#Jg 1 6 ] #i3D|&©fc«>©*!! ! fi£ff 5 #8cK*i^ 

■c, 

^©«#©#©»*iRi*M»*»e»>t#ofc, wie^sphs 

[»#>S 17] * <b k, fiMB*#©#©'>* < i t- 
HB^Sr, r ©gp#l£giJ®©#3iJg|5gf4Hfrr 5 - £ < 
ft»*i-6BI*«i 6©3r& 0 

[W*qi l 8 J $ b \z&%i>mfrftBl&*ft b »** 
l 6 ©;trfe, 

19] $ & IC, -t^l^gB^BEiig-r 2. J; 5 
IB^I-Si5|1^7 ? /W^Sr)lW«](^S't5iS*^l 6©*r 

aJH^x^M^^Srft-C^SrttS-rsW^l 6(7) 

[is** 2 2 ] muMm^f'^ * 
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(3) 



[tt*«2 4] a&fc, A#(o#<o«r»»5>, 



[fS*JS 2 6 ] WrlESASr, , ftTJAXfi K y ^ 
2 7] S 6 fcTOffiJMBB Jtx ^-f * coiHltett 

[is*Ji2 8] ififfi^baffi*Taiiofc«nEH<Bifcii 20 

X.fc»*« 2 7 <7>#§JI£BWSB. 

[ft 2 9 ] 9WE*MBH)g7 f /M * fc, 

r<o* 2 offish S(rl5E#^#^ii^toBic:»:v>-cr 
»** 2 5 o#9MnR«fiB. 



[11*53 2] ffie*»B£^'W*rt»c»/*LfcJ8 40 
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m 3 4 ©^fe, 

iwjfcjg 37] £ fe tcwiE mt*fft&j>\-&m%7 1 *4 

[Hf**3 8 ] £ &I^MCMtto«»rft, HWBrtttB 
3 4 o^rfe 0 

[ m#m 4 0] $ e, ic«nEi^«rtMne#fiiiMLBox 

[0 00 1] 

ri^aASftfcW«H##«JI»*feRtf*fi (h i g 

h tibial osteotomy method 

and apparatus) tC|3"f"5 0 
[0 0 0 2] 

immftftm] 2 0 00^3^14 Bft#s#w 

[0 0 0 3] 

(HTO) [high tibial osteoto 
my] (DXSt&WmftftW&teW.tttto ^c^^^H 

(angulation) SrPfli L# < ± 5 

[0004] w<ofti&i&<DmiEtmm*, «(of&m<om 

[0 0 0 5] #§3l^gl5 (osteotomy) (7)T^^ 
m 2 (0#»j>fc»i-5*5ffiBlC#«J|»»<0±*<0»l 



r 



(4) 



PS-f5o 10 
[0 0 0 6] £ fefc^^rjx^OjfillH:, mitWb 

i (distraction) ^fc^faflntoft^fflfc 

C:ffi5o J; 5 4^1: J: 

[00 0 7] 20 

Jxfc i^Sm#^^a Sr»tt1- 6 r i * j6W ft o T v ^ 

[0008] *%wo\mm&M&&'W'W®mmm*h 

E#fc^5#ffllfcMIfc:»;v^ H#o**b^6^* 30 

IRft 5 r fc #-c* 5 0 

[000 9] *»Moffi(D««ttt v 1K0Rfc»fc<fc«*ft 

[0 0 10] *»Wtt**^MSft*iJjR^fc4. #3691 40 
»»Sr«x.5o fcfcfctfrcaSttt:, X»K#LJt«ttS 

Mfttt*tl)B8iattO*i-» (radiolucent m 
a t e r i a 1) £ii;iS 0 EA^fu^^ 

fc@££n, W©f&**^EtBlW<o«|B6«jttffl^priBT 



4#58 2 0 0 1 - 2 9 3 0 0 4 
6 

ftfcoTt^yey^yh (bone imp in 
geme n t) SriBttS^lCgUfiOf*®^ (d i s t 
raction period) <0&IS£«k LXttft 

<-rri*5-ct5. fcfc*ttf*»HH\ ftMfoi 

tett/cotUy^^y^ ( 1 e n g t h e n i n 

tt»7 0 ffift ^ LI 0 0Mt^ftv^8Bi6-e#5 o 
[0 0 11] *»MfcJ:5Xfle*o*ttK:S#i-6a(cA* 

£>f##PI8 (incremental angulat 
ion adjustment) Srfr 5 ^ fc 5 0 

[0 0 12] #389Jfc«fc!9, #«II»a*SiSjE^JE3Ri$ti 
[0 0 13] #3SWteX, #WB*S:fi : 5R^E»^R* 
[0 0 14] *«W&0 5 't«>*U^L*:*B#HffiKov^TH 

[0 0 15] 

mom 1 ft LIU 8 fco^T^ttfci&^ao 

[ooi6] *3m<r>um<om'&*^ts mmm^xz 

HTOgil Ofcmft^LBSfcolvta^Sp HT 

ognoit M&m^wmmmonMATf/xftiti 

?Z.tfrX%Z> 0 H T OigB 1 0 1 

2 2 0ffltt«£fcRtttt5 J: SfcHMFet* X*=F*>* 
ffl^J-CttBSPttHTOSKl OSrEfl-1 2 2 fcSttttfc 

W<0 1 HJfiWttig 6 ft^ LH 8 fco^TPfflfc^So 

[0 0 17] HTOgf 1 Oft, E#l 2 2(Om.1ifa%b 
^ft^^^*f^^^l42^t>tWofc^^ft^ 

£$IJ#?~5 Steffi 5 o 01(1, ffitfrjfcitl 2 4CD^BUT* 
If 12 2^1 (itAyo5) 3»Sjfc4**#:K*5V^T 
«^^co#^|^gf5 1 3 2 Srffix.fcE* 1 2 2 Sr^i". 
[0 0 18] #^»JBO#btt5J&*»j:«:1!'«j»»i 3 



1*1 



(5) 
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r©*j»«-Cf*HTOJSai ott, 

f4tfy2 2»Ci5B#l 2 2K*fttt5 c HTOgfl 

4tV2 2tt*#^#tBf«^»Bf^»ALK# 1 2 2 
Ciitt-ti. HT08I1 OIL fiiSJRfcfflSl 3 2£££ 

it 122 fc»#»ts. 0 1 svh 2 ufcHJSflsj 

TiiHTO^fi 1 0 ft, iR'WUm 12 8 a*K# 1 2 2 
^^i-5ra^E# 1 2 2 1 2 6 (DfiMtfL* 10 

[0 0 19] HJtt*»fHteJ:6i(iftH##9JBfe*«o 
j»BWj»«ia^&5o HTOSI 1 0 fi, fiJBj&»&2 

0»iEf^fflSr*PAJIS#l 2 2 0ft|»om[|^tB%Mfll 

[0 0 2 0] H£1-5frtt"CttfcV^l«i LT^/£ 
§fl5) (angulation portion) 20 
tt, £»fit^t/:$l(7)M24^ 20 
/ttBrC* 5 «t 5 Lfc># < t t> 1 oco * 9 
*3 6i«MIx.5 0 HT081 1 0tt»*SOWSEft 0 

28&M< yOtiJWUtx-yTBrt-C, » 1 (0 
gfl#2 4tf)^®2 9^#:(C4o^"C¥fT{Cfc>'v ; 2 8£ 

K< xttfcjtfLTJ&frrSo t^^HTOgf 1 0(1 
JM# 1 2 2C0*'fr 1 4 2**fe>i"lFofcfc y^2 8 Sr^'O 
k+ &®U*'i*<D&t> 9 vmftl 2 2Sr*«j*-t-5J; 5 

[00 2 1] MSA^4 onMflEA 0 o K 

ffi»LJE#l 2 2<DrtffiO£P# (medial port 
ion) 1 2 6 3W£**5J;5fc*5 0 |Rj£UfcV*«i t 
TWSE^flttAfty^y h4 2«rETf r. tick Q3Kft 

tt**^»L**j*«»2 0^^HWfcE«UT*>5. * 
*WCttXB«»^4 0ttfl»J*tt£2 OfcJtLrt^fc 40 

[0 0 2 2] XBRfeLftV^i LTA»J*»#2 0ttfc 

yi^ 2 8 \z j: «9 X 1 coms5> 2 4 toKMj-e^ 5 <fc 5 

2 2 6 rt©ni8S^(OSAixiB5S:* 1 24IC 

EMB-C* § J; 5 fctt*+ S Rfgi^b 0 ^ 2 7 Mx.tt <t 
V\, #55911*;*, i2^26^1^24(:g 
^t50)l^^(l©ty^¥a (h i n g e a b 1 
e means), h^W)^® (p i v o t a b 50 
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1 e means) XttHft-C* $ffi!:ffiot t> <t 
V\ 

[0 0 2 3] |gl<Dgi$#2 4, ^2C0^2 6XVW« 

#§JBfc«5 (o s t e o t omy) 1 3 2<Otfi&RXfi/X 
tt«WP<D'C#5ri:3^H*U^JB#l 2 2&mfbtlte 

3 2K±5ft-f4flfOJ&«tt«S:*iliS*«6 0 

tCct 9a«©tfca£Rl/Ra©ftjt©fcftK1!'«|»<B (o 
s t e o t omy) 1 3 2XtWKfl-8B# (c a 1 1 u s 
portion) 1 2 8S:S6tf C)tb>iV^a5ri^ 

"CtSo r©J:54*J^KJ: OfWf*K#«DBMBl 3 2 

COf&SM-Ji* LT/X(2# 1 2 2 ©ftSXtf/XttrtE 

^ —i/l/tf (radiographic imag 
i n g ) [fc t ;t(iX£6S#i (fluoroscopi 
c) 'X*. W**>f^^(imaging) 

(computed tomography scan 
ning technique)] i 
^ (ultrasonic imaging) ^ 

2 8S:«ffSrttrf&ix4v^*5©jctt5 

[0 0 2 4] %?<DfcmmX\*jHJ&J$Mft2 0rt<0*«|5 

X«*ftfc#L»W4X||BBittOtm (r a d i o 1 
ucent material) ^rlirtfo wCQ<fc o 

#V^£tf feftftW^-v^^E* (imaging 
area) <0W&*l5fil^J»**5. r. ©jafc«t?tt5fcte 
lk»»7 0tt, 02fi:t> + ia3^oV>T$b^L<^il! 
i" a J: 5 f-B 2 (7)35^ 2 6(d^«9 ttf LT^ 6 «fc 5 (Cfe 
-&Ufc3£«pfflS*f 7 1 ^r«x.a o ttoefflfifl-CttK 2 Offl 

5)26 RTf&&m& 7 0 Ht*-©-*Wfc«W«T«J* L 
TtiV\ SSfeft»»7 OlW^^ftt? 6 A, 7 
6BSr«X.a o ^ 7 7>'7 P ^«7 6 Aft, loXliSSW 

jfP^fe* LXM 2 Rtf H 3 ^ov^*ati-5 J: o \l% 

[0 0 2 5] HTOgflOfl 01 £#J^ LfcHJ&0iJ 
tC^-r<t5(- / >*< t t4<@(Oh°V2 2(CJ;«9SI#1 2 
2^fl(lffi*c:KM-JtSo 2<@(7)jfi{i(7)t 0 >' (p r o x i m 
a 1 p i n) 2 2f4#SJ|fcttl 3 2C0±*|C&B^^ 
X2B<Oj&iSL(0^y (distal pin) 2211 
WRItmi 3 2<DTJj^]5:{Z<D\: 0 >2 2^bEIIDi:tt 
K^^a o #^^Ti^fflh°>'(7)i@a^-®#<Tt- 



AS 



•1 



(6) 

9 

<fci\, fcix.ffHTO»ttl Oft, HU6^afelt"Cf44 

2 ttftStas ft#*rc* 5 ± o Wftfttto -cffefctf J: 

[0 0 2 6] IH 1 ± 5 KiSffi® fcfV 2 2 fl, 2 o 

(receptacle) 38 ftteJR «9 f*1* L*?# 5 «t 10 

XR£L4i^LT*fe{fc»#7 0 

tt, HTOgtl 0£'>ft< 1 1 2ffl<05SftfcT:'2 2 
«76A, 76B. *mx.Z>o ^^V7°««76Bf^ 

»*.4alS7 2^S1-5ri^J:^^y^7 P aiS7 6 A 

i«76A^^y»7 6 B fctt^B i # »:*« 
O^ftXtegAtlgj* (receptacle) 78^ 
Mt5o §AjXflJ7 8[t, H^J: 5^«*lR]^*ft: 20 

■fft**-*XHtW*© * 7 ^SMfl 7 6 A, 7 6BrtC 
EB1"5. *tef^2 2te'>ft< th 2fH(D§AngP7 

[0 0 2 7] E#l 2 2f*3CD^t°>'2 2 COffifiXi^E# 
1 2 2^jD^6ffJE^SrStRW^PS1-^^fiaaco* 

B 2 9 icifig Lfc*€ :AC3U4ttii 3 1 rtfcBR-C* 5 <t 

6f4»l©»»2 4t»V^fT**JT^.iaC3 2Sr*6v^ 30 

7^7Wffi3 6SrffiB$Wcm-o^?t3 U Xttift 
tt^tf^2 2Offi«*||jrr5«O««*r*fflt-6 0 £ 

s*lv\ aiiot: o y2 2 ©iE'fratJWSEttia 2 aw a 

3 tco^Ti^So 

[00 2 8] Mkf^KSfcoTttEWtt, 1*3U4«** 

^K-y-r-ir (W^tebTftW £§A;tx£i$ 1 1 £gr 40 

B#l 2 2C)fAt5rtia9HTOlil 0£H1T 
1 2 2^#LTft"fSI^**»:V^**^i-5 0 S&k: 
ESflfi;* 1 *X«:«»*OK - !7^t^tV2 7 <D% A 

H^SrSTE-frl 2 2rtfc}fAi-5o EWtt&v^ifiti: 
cote C 2 2 SrScv^-caiffi^ia C 2 2 fciEttlcffififtfe-f- 

5o «T^lteW7?J4EWttX#«II»R*3gtt 2 0 0 S: 
HTO 1 0 C» 9 (if LTt 5 i 5 iw^t 5c »flJ(fc 
R«3£B 2 0 011 EBSjPfl-WSfettllSrfi 1 5 <D*ffify1r 
Z><D{c&t>tim 4 ftv^ LEI 6 Ko^T $ «b(c|^L < 
1~6o 50 
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[0 0 2 9] H2»*%nicj:«ilSftB# f R r 40BftSBo 
fi'J®ig^fc5o #«JgfeSMS;&E'fr l 2 2<DrtfliJ#«)(feSfS 

13 2"C&54I^, H2f4HT03$Bl O(Ort«IE0 

-efcSo r©san«"ef±fj io«fu^2 4ttty> ? 2 8 

(W^LTftV^ ICJ:5*#:K*5V^TU^»©JR2©|f|S 
#2 6fcEWB"e#SJ: SfO^LTfcSp ifif4(J0t: o ^2 
2^)lo|^7^il3 6ia?)B^Ufc^ PS£ 
Lftl^Wi LTJ¥£x.frL7 8tt*»«ttJ7 ico{|ijg0 8 
4<Z)*^-r*t>*>ttjl7 9^ffi«$-&Tfc5o IfSx. 

ftC7 8tt, * 7 ^SS* 7 6A££*|§Wt7 lOtM 
8 0 (BUSLTtt^) fctfLWMLEOfrf L^£<fc 
5l-^*t-50^tt5c - (O <fc 5 ftHttttjJrfifcJS CE 

#12 2rt(C]gffi<7)b 0 V2 2£{£Bft*1-£0>K:te5o 

rw^l6«!|-ettw<OBI«tt, *^:R7 9rt<Djf S&fti: 

7 P ii7 6A, 7 6BteO^TttB3fcoVvCS6>KJ¥ 
[0 0 3 0] HTOgll Ott, E#l 2 2*»f>E«H 

(W^LTfti^) ©SMCWfc^WfcffiBS* 
tt, HTOill 0ftV«#O(*:<DlH<^S«rt©#«J|* 

351 3 2JcJ:9 4Cfc*Sr»ttS*S<ot+^/j:»t* 
tv^S©*ilcttHT08il 0O(t«S:«/J^** 
5 J: 5(c^ffiSr^i65o r(D±54»J:^ ^60 
©ls^*c:1M0|»tn 3 2 0^au ? /X(4S^T*#5 

1 2 2S:SSJfSrSA*xSB*V^^5r t*s-e#5 0 ^(D 
JC#«J^1 3 2 0?&ffifiS J E:bT/XttE#l 22(D 

[0 0 3 1] B3»4c«nicJ:S]KltB##-S)HaSBS: 

7^««7 6 Attffxi*aD7 8fc«t9X«F»tt7 1 <D 

co/£ffl«l"t?(4±IBt Sft 5 ^ 9 VP^MWI 7 6 AttSJWR 
» 7 1 (^ffljffl 8 4 tc^ 19 tt-f UT* t 5 <t 5 LTfc 
3 0 *2tO«f55>2 6&t5»lC0«S5>2 4ttX-ttl€*V« 
ffi6 2, 6 4£rli;iSo 
[0 0 3 2] ^7 3 6 tt*-P5Ci-4b%«al 3 

1 fca«co*ffi(c «t 0 t S J: 5 J-ffifi S *T fe 

6S:fiM*1"5J;5»-*-P^3 l ±9**^3/ h34fc 

3Kf*Jts 0 y ^-fmm 3 6 3 1 

R£+ 5 ft *C tt ft ^Vu h X tffe £3£fi 

[0 0 3 3] r <DmifcfflX+tejM{iL<D t>22 Ji^ft < i 

2 0fc*t1-Sft*ft(B^7 0O*#fc*3V^«*©ffiB 
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I4jg 2 <DUft 2 6 {C&WfZ 1 fiXttttlftffl^*^ 8 

l ^tt^o fctx.tfX«ffflJtt-7 0Sr^?t8 Heft 
ft© 2 2 OffittttXfc i 1 3 2 IdEffi 

^2 2&t/iStt^fcV2 2W<£ffi$iDf4— J&tCjEfl-l 2 

^1«7 6A, 7 6BO&fi£fSSi5Uf $x^C7 8 

iottr5o *36WttX^9>'^llfl|7 6AS:S^bffl 

[0 0 3 4] ^V^-y h4 2^lHlte-r5^ISfia5^4 

<*ft*s-CS5J:5fc±fflfai:5 8 5. VTSSiat C 5 9«r« 
5 r t K J: 9 fiJ&fm& 2 0 fcEHg-Ct 5 <t 5 K£r£1" 

■* y 7 4 4 cote Cf* f sR^ 4 3 6 J: 5 fc» 

f£U JTFgBfcCS 9f4#ft:4 8(DfcCft##;*g&#4 20 

3, 4 7 1 ^ 1 ^Sl^ 2 4 St> + 1 2 2 6 

U\, r©±5*«ffittt»i«E»^4 0fcJwto5«SSr» 

[0 0 3 5] HTOggl0f4, »Si"5toH"CH:3iV^ 
Sr«foaa(7)tt3RSrftoTf^Srt^T#S« -J-*feb 30 

[0 0 3 6] »f^l*KM:Jft|!^Jiaft#IW^bfc9HT 

■*Bv^fc»B^tr»IKftlKIW'6. tttlllf 
Id, 1 BRHAAV^y b4 2 STfo-f^-f i K 
iotHTOgll 0SrPaEi-SJ;5^tft*i-5 o 

y^h4 2(4, i*w-Hoxfiij!i*tna9iciai-rt^ 

rco<t5^LT#^Spi 3 2^ffl*fta»j8#-cf B? 40 
S^*^*toB^Pfi*«fe1-rt^T##3pjT&5 0 -r 

ftt>^^tt#<^»ii©ir«^flrB**fcHT03SB 
[0 0 3 7] JMf^A V*"^ h42£l04[e]l/4 

E(BToiat"wttti:<lj:*fiJt?*>a 0 ^Df£$ttt 
I0afc9filmmomm5o r<D±5*5pJ^c: 

5 0 »BttH«:?&«o^iaaKfcfcoTSEx.TtJ:<X 50 
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[0 0 3 8] ft#fi % «B3S^ttoTraBDat»SL 
0>±5fctfc*:te:J;tK i5tt<OK"^2 2^i*ffi(Dt: 0 >'2 2 

tf/X J* rt K <o»IE Ic ffipB D off b fc ft ggftE D ' ^ 

MttH 4 fcov *T S b L < i&*<5. 
[0 0 3 9] H4tt*»WcJ:5#ftLfcJ»S:«foKie 

.H#fl-§]B*iSfioj|ftigw^taBi-cfc5o iafi^fc°>'2.2 
5) Hjfe>fcftraBD'K#*s*T*>6o £ btcussE 

gfl#4 0<Dg£L (UltC^LT&S) I4$rbfcftg 

0f4, ±»^^s/^4 4Sr*fr4 8^e>«li-J;5tC^ 
V>ry h4 2«r»fM-6wtfcJ:0iaLTfc*. toDft 
##5 0 J: BWgfc 0 £t Viz 2 8T|sHE(ttiR 

co^^^^Stei-^o MS&0 (BnSfc^fc) (4, 
0. 0° &V*L9 0. 0° Offfl<D£jS0'i£it*rf£ o 
[0 0 4 0] &6 0l«ItS^4 O^JMEfciOtt* 

»fc*-fri"*©fcaa©*ife*s*tfcii5. fctxitfiSffc 

S:0 J S{ic0^b a >'2 2I^J:t)JS#l 2 2^HTOgl 

i o <Dffifisr(s«Ff «o s b r ©msw-cttpaaj^ 

4 0fiSl 2 4 ^t> + ® 2 2 6 L^T^i^ 

±*Uiai:5 8ftWT«iaC5 9KJ;9mi 

Si5^4 0 SrS 1 COfP^ 2 4 2 (7)gi5^ 2 6tC^ftt? 

[0 0 4 1] El 5 f^E 3 (CfiSJ^ LfcK*JB##«)l»SI« 
omE«fU»©«WBH"C**« *«WCJ4W*«5>4 0 
»d*tLMIO«a3j«**.b*l5. fci*.f*il»»»4 0 

2^ffix.5 0 MW^i*tettJ6#as^y^y h4 2 5:0^ 

tlaCft##5 O^lHieLA^y^y h4 2 £##4 8 

d*b*5E«ftftt«P±*fS. toC#t*4 Sfi*^©^ 
»±Jff^ffl*:*i"5J:5^bii5»±*f# 

[0 0 4 2] r <7>H16fi»jT*ttIBfi^ 4 0 li±§15^ir y 
7° 4 4, 1^4 6SWft4 8Mx.5 0 fcCtttl* 

5 0(4, ^r^7^4 AfoXmhVry httffltS 2\Z 
tcb^&t'^d 3tc£V)m7£LXmfaLXhZ> Q -fyh 
5 4(4*^4 8KBftLTigi«LTfc5. HS§13^4 0 
J4XiaCf+##5 0S:fltihXf4^<oiai:#t#Sr#fl:4 
8(c^LT^»)$^5ggBS$:$iJPl-f 5^®^{ix.5o 
^x.f4^T^ffl^T^4^aC##»5 0f4*ai:###5 



• 1 



(8) 

13 

5 6tt*#4 8<DtlZft'V&mi,i'y b 5 4&iI5teC 
[0 0 4 3] «T^)|jlli«'CttXiaCW'##5 0^<5 

Sr^feUXttBSCrtisaSU^. fci b$ 

^fpf#t (socket — containing mem 
b e r ) 5 2(t ft£ L fc;M£¥tT##ftfcEgbfc 1 

tottWry h£#«*f5 2 ©£ftXHt*<D-ttfcfe 10 

fcoTjiV^o /V' • T^^^T • Tir^y (b a 
11 plungerassembly) 5 7fir.jx^ 

tfWPfct&ftLTttSo fctifi^-^-^y^-y • 

toCtt*#«r«;LS. y M 2Sria-rtla 

Ctt#4$5 ORtfy^ry h*#ftJ«-5 

y>Mr • Tir^yy 5 7fc#LT#»L#— /iOU±3fcjB 

s Q i mmmxitm 5 fc#ii^ ufc«t 5 fc^-^ 

•^v^t-rty^y 5711 tai:f+t#5 osrg 

A*x5 «fc 5 fc Lfc±gi5te C58 rtfcEBStiS. 

[0 0 4 4] ^©3BS0jTttX* h 4 

— K/"< y $ (tactile and/or audi 
ble feedback) SrJPx.5 £ fc ^S* U\, 

l Wit Lt*-;u ■ ^7^t ■ Tir^y 5 7fi^(D 
y h^*a#5 2fc9 0° ©mH-CE«-fS©#fl*L 30 

v\ r<©±5*«*teJ:9iaC##"#5 0S:l/4iaiE 

Tom-*- 1 ttjeat//xttnr«o 7 -r - * * as£-r 

b4 2 CO 1 / 4 ENEfcS Lfc. fc ^ 5 ft -*§-£&#fci£5 (D 

tt, taC^t#5 0<OB!S(0 1/4©ia@Sr«FO/K— /u 

• T"^ VSHr • Ti? V:/ y 5 7 £tt 5 ^ 

[0 0 4 5] #»Wtt\ P^ffliJ J RU t ^«(Dpi^Ofl'^^|^ 
KS^*»JffllL=&51#l 2 2fc#U»»(0«]EfflOA« 

0 fcflmLTtta.fi J: v*. r©J:5ft?iJ^ttHTOSfiB 

1 oco^p R P (Di:^14^^±i-6co(cS*L<^#Sr 

OglB 1 0 fi£H# 1 2 2 o#fiijoffifio«;frflfi1ffl& 
Al 3 2^«]E^tt*.5. 

[0 0 46] HTOSi 1 0 tt#W©rtflHttBXtt»« 
ffittC0#»^51 3 2fc»LW*fc*fls-C** D fcfc* 



#12001-293004 
14 

BiSMft 2 0 «r@4E L«* Lfcgf5p 0 p£g{$# 2 0 fc»J©« 
5fiT»»T# 6 «t 5 (CjS^1"jx«J:V> 0 fc fc aJ&Jfrffc 
$#7 0 2 0 2 <£gB# 2 6 Tfc < T * 

6 ir&tiLW&wisitm i £>$# 2 4 izmmc&mz * 

[0 0 4 7] &V^JfifStt7 9lt mm^2 0(D 
I2<Z)^2 6Tf*ft<T*l tf>SB#2 4(0^^3 1 

<DUft 2 4 Tttft < T* 2 cr>S(tf> 2 6 8 1 fc3££ 

7^ii7 6A, 7 6 B tt Sc3tft8B4> 7 0 8 4 
tc»*feT#5J:5l-^LTS>^ 0 &*7:/:/$Mft3 

6, 7 6 A, 7 6BI«, B 1 *^LH 3 fcOVvCitrE 

t^j:?ic#i: o y2 2&m^w&m£ j £%£ : ?\z-mmz. 

[0 0 4 8] $&tcHtttt^4 O^Afty^y M 2 

*iSffi«cffi«S-&-6J:5^»^i-rfc*STtS 0 -fftfc 

*>3rirs/:/4 4 fSfl 2 <E>gP# 2 6fcHfr&£tU X#ft4 
8te»l<Dffi#2 4fc*g<£$jh,5o l£—>\>*-fyW? 

4£3§2cOffl5#2 6Ktt^i-ia>fCtt5 0 
[00 4 9] @ 6 fcV* L0 8 li#«J»R»»KO 1 HJfc 
W*/Tt. #«JI»BiWS« 2 0 0 tt\ *«J»lf|J 132^ 
±J«L, «0l»ft51 3 2MTOiil 0 ©0(B*'tK» 
^$^r^> r fc Id J: 5 B#A»*o»*«:rtl±i-8 i 5 fc 
BW*5tt5o fcfc*.tf#«JI»«Bl 3 2tt, h^v ? 28fc 
*frfc*3V^TlR|-¥Bp<D»JJf-CH#l 2 2l:4^t5o 

&fa±1rZ> 0 t«O^R*8t2 0 0^ IKOBftftBSrff 

5 £>fcH 1 cOA^ 2 4 2 2 6 Offlfc© 0 tt 

X.fcaBfiSPtt#«JIS«*»« 2 0 0 £I& «9 »T LTII* 

[0 0 5 0] H6i^^fc<t5#^]^*ga*ffi¥ 

C*tffl@t'fc5 0 #«3l»Bi*3£* 2 0 0 (i, rtffi2 
0 2, «2 04, S1OI2 0 6, ^2(OI2 0 81 

2 0 0 ftX> * 1 Offi 2 0 6 2 CDS 2 0 8 fc*# 

fc*5V^T3RT*aAiX«2 2 0*#^L5O^J;^ 0 #^0 

SfeR*3Stt2 0 0^X2-o(D§:Ati^2 1 2Sriix.6c7) 

ds«tv\ %T-<Dfcmm^wv&mmmm2 o oh;*# 

m^HTogti oco^«c7)||$pfc^oyc^ffi*^ 
otirtcfe^o r.oHJ60jTttrtffi2 o 2M«2 

0 4 tt-J&fcE'f 1 2 2 LUflA LfcJg«S:«F0 0 
[0 0 5 1 ] fl"B3BfeR*«B 2 0 OflRR3ei-5WtTtt 

5 0 ^<^l6ffi«Tll#«J»«»3S(i2 0 0Jli8MT* 



15 

[0 0 5 2] 0 7 110 6 ©#«IWB*3*11<DjEEB'C*> 

5 0 H7ttWlOiB2 0 62MJlR2«)ffi2 0 8K*ft:K 
OSr^-fo *»HH:XSAJh/»2 2 0Kjl*LT*Ott© 

[0 0 5 3] SAixSP2 2 0(1, HTOgil 0<Dt ^ 

^2 8fcS^i"5J:5»-#«K«*««2 0 0rtoffi:|l 10 

2 2 0I1S2B2 0 8iC>?ti-5J: t? tll^)®2 0 6 IC 

#L-HiS<E«H-a. roj:5*«3S^J;9SA*i» 
2 2 0WHTOiil 0O|HJfcKy^©J:5ftX*fc 
>gf&JHffiEfl*±-r&. r©lttfc«lt?ttSA*t«2 2 
Oil, ^tt^ti K y • ify hSrSAJx*J:5lc:Ufc* 

ton^(7)#g Aii/ttttti?** e> tp*c?4 t^sv >^ lv 

*^AI«<0#IU*«:3 bimMLitmmn l 3 2 
©gA*tffl^»LaaoM-fe(OtO^#*.btt5 0 fci 

*Lfc£§:AftS5 2 2 014, ^ftetl* 6 mmOlg^t 

^L^e> c f»^4-CjK)4. 8mm<7)P^ll^SVMe:Bv^fcl 

»i 3 2*r»riW-5J:5k:orsioJ:5*«io«8y« 
**f±v^9iitf««^gA*t»2 2 OSrSWSrtj&s-C 

[0 0 5 4] 0 8 110 7 (O#-B0B*R^aS|tCD«BfDBH"e 30 

M-?ttiraRR*H&Jt 2 0 0 (B*l/C*v*) 

[0 0 5 5] «i^Lfcfc©TIRS^5fo»t"CttftV^# 
#JBfcR^3£tt 2 0 0 (1, — iR(^ffi 2 2 6 <7}Sffi 6 

2XliSB6 4li*|-r5^:i*:^*5V^U*Jg©§]^# 2 

i4SHI;i3 0 B*0>J:5fcSttc# 2 1 4fi^»W^2 

1 4 b J: 9 «V^rtfiB5fflS5> 2 14a ^HS;t5 0 #1iOI»8i3| 



4#SH 2001-293004 
16 

862 0 0*1, *B5 6 2Xtt*ffi6 4SrHtfffi:*»»«I 
2 1 4^J: 5HTOSSB1 0(c®t)(lTL-C#^ <t 
5lc«f^i-5 Q fci^lif»Mgt2 0 0H BfS 
©ffidfc3ii-5*-e*B56 2^»or»ffS*5o ft^ 
-CftC (B^LTft^) S:SAix«fB^ 2 1 2 KifA 
#2 1 4 b 2 2 6£rt«5gB#2 14a 

TOgfl 0^bt93iilgf2 0 0<D*»f+tt;taC£ 
fl-f L*UT/X»4t«»Wi«il2 0 0Sr»*t6. 
[0 0 56] Ki^^M&tft^J^SrffilB^a^fc* 

*^^(i^^^^«#^aftL^v^Taa(D^s§!5r 

[Bffi<0ffiW*KW] 

[01] **M**K##ffll»»«oi*16ffilo»«H 

[0 2] 01(D#§3^B(7)fllJffi0Tfc5o 

[0 3] HlOi««H#1K0l»3SBSrSHLr«tTWa 
0-CfcS o 

[04] Hl^*^##ffl»811Sr«S:#ftS*T* 
"fi&ffi0"efc5 o 

[0 5] 0 3 [ZTjk bfc*;ftEfl"fr9JI»fi«tOBSEa»^ 
HWrflBB-CfcS. 

[0 6 ] *«MO#e3|»BI^«(7)^ffiH-C&5o 

[07] me<D'wmwmmmm<ojEmmvh^ 0 

[0 8] 0 7 cOfl-^l^fl^gB^ 8-8 5 BW0 

io h t o (si sha- # ^ m ^fi 

2 0 ^JPM^» 

2 4 % 1 

2 6 ^2 £>g(5# 

4 o 

5 0 

6 0 St 

7 o gfeit&tt 

1 2 2 E# 

1 3 2 # 

2 0 0 #«JI$R$£B 
2 2 0 §Aft&(5 



(11) 



ftffl 2001-2930 




(13) #M 2001-293004 

[05] [§6] 




[«WB] 3^5^ 1 1 0 (2 00 1. 

i) 

1 ] 

miEn^mm^] mm 

[H8] 



200 




(15) ^2001-293004 

[ABBHfMF] 

IMPROVED HIGH TIBIAL OSTEOTOMY METHOD AND APPARATUS 
RELATED PATENT APPLICATIONS 

Tbis applicative is related to co-pending U.S. Patent Application Serial 

Number entitled 'Combined Tissue /B one Growth St inula tor aod Ex 

ternal Fixation Device 8 filed March 14, 2000. 
TECHNICAL FIELD OF THE INVENTION 

This intent ion relates in general to the field of medical devices aod mo 
re particularly tc an improved nigh tibial osteotomy method and apparato 

BACKGROUND OF THE INVENTION 
Procedures such a! limb lengthening used tc address congenital or trauma 
tic conditions mar include as orthopedic osteotomical procedure Such as 
a high tibial osteotomy (HTO) . For example, an HTO procedure may be use 
d tc treat patients who suffer from a variety, ol ailments including varo 
s or valgis deformities; that is, abnormal positions of i bone of the 1 
eg or foot. This procedure may be osed to adjust cartilage wear pattern 
s aod/or the distribution of stress along the tibial aod knee areas. Per 
forming valgus or varus correction typically adjusts the angulation of a 

tibial bone aod may, in many cases, delay ox eliminate the need to repl 

t 

ace a joint such as the k o e e . 

Proper adjustment of limb angulation desirably includes adjustment of M 
e bone while the bone is healing. External s t a b i 1 i i a t i o n or fixation de 
vices are often used to compress and pr o pe r 1 y r a J i gn an osteotomy during 
the healing process. Multiple bote screws, wires and/or pins are ofteo 
used to provide compression or to attach an external fixation device whi 
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ch provides compression, prevents displacement cf b u n e or tissue fragmeo 
ts, and supports the bene or tissue fragments during beaiiag. These scr 
ews, wires ind/cr pins may be placed through one or both cortices ol boo 
e to properly position and align the osteotomy. 

Some cooveotional fixation devices may be used to adjustably secure a f 
iist bone portion above an osteotomy in a position relative to a second 
bone portion below the osteotomy. Uq f o r t n o 1 1 c ] y , some of these devices 
may require physician intervention for adjustment, and/or may not allow 
functional use of the recovering limb while the limb is healing. For c i a 
mple, these devices may impair a patient's ability to walk. Furthermore 
, many of these devices may impair i physician's ability to monitor the 
healing process and/or access the area sorroonding the osteotomy. For e 
xample, some conventional fixation devices may bloci oj limit radiograph 
tc, ultrasonic and/or visual examination of a treatment site. 
Io addition, some of these devices include a center of rotation that is 
generally aligned with a center cf the tibia. These devices may require 

additional time for a separate distraction of the bone before the angsl 

atios adjustment process may begin, which may result io an extended trea 

t me lit period. Moreover, these devices may in some cases be used to angu 

■ 

late a tibia with an osteotomy that is not aligned with an adjustment an 
gle of the fixation device. Such misalignment may not provide an optima 
1 level of angulation and/or control thereof. 

SUMMARY OF THE INVENTION 
from the foregoiog, it may be appreciated thaV a, need has arisen for pro 
vidiug an improved high tibial osteotomy device. In accordance with the 

teachings of the present invention, an apparatus and method are provide 
d that substantially redact or eliminate disadvantages and problems of c 
onventional external fixation devices. 
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One aspect of the present invention is represented by a high tibial cste 
ctomy apparatus. The apparatus preferably includes a stabilizing port i o 
n adapted to be externally coupled to an anterior portion of a tibial bo 
oe, The apparatus may alsc include an angulation portion adapted tc be 
externally coupled to another anterior portion of the tibial bone and co 
npled to the Stabilizing portion. Tbe angulation portico nay be selecti 
v c ! j adjustable to aogulate a portion of the tibial bote about a center 
of rotation offset from a center of the tibial bone following an osteoto 
mical procedure on the tibial bone. 

Another aspect of tbe present invention includes an osteotomy guide for 
placement cf an osteotomy. The osteotomy glide has a generally rigid me 
nber adapted to be releasabty coupled to an external fixation device. T 
be osteotomy gnide may alsc include a receptacle disposed in tbe member. 
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y transparent to x-rays. The, invention nay be secured to an anterior po 
rticn of a tibial bone, permitting function! I, ije of tbe recovering limb 
while tbe limb is healing. Tbe invention includes an center of rotati 
oo offset from a center of the tibial bone. Such an advantage may redac 
e or eliminate tbe need for a separate distraction period to aroid bone 
impingement before beginning the process of angulation adjustment. For e 
xample, tbe invention may eliminate tbe need to wait for lengthening to 
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be performed before aogo latino commences, That is, angulation may comme- 
nce without waiting the approximately seven to ten dan typically requir 
ed for a separate lengthening or distraction period. 

The inreotion may also allow improved control over conventional methods. 

For example, the invention allows a patient to perform incremental a n g 
elation adjustments. These incremental adjastraents desirably promote an 
gnlatioc while reducing the risk of consolidation or solidification of t 
he bone. Such an advantage also may reduce the overall treatment time a 
nd/or improve the control in angulation. 

The invention may also permit adjustments to be performed so that ao est 
eotomy may be properly compressed. The invention also provides for flex 
ibility in pin placement. The invention may also be used fcr treatment 
for both a patieot's left and the right limbs. 

The inventioQ may also provide guidance to a physic i a n in performing ao 
osteotomy. For example, the invention may allow propei alignment of the 

osteotomy with a ceoter of rotation. Such an advantage may improve the 

control and accuracy of the angulation adjistment process. 

BRIEF DESCRIPTION OF THE DRAWINGS 

For a more complete understanding of the present invention, aod the a rj v a 

■ 

otages thereof, reference is now made to the following written descripti 
oq taken in conjunct ion with the accompanying drawings, in which: 
FIGURE I is a schematic drawing showing an isometric view of a high tibi 
al osteotomy device incorporating teachings of the present invention; 
FIGURE 2 is a side view of a high tibial osteotomy device incorporating 
teachings of the present invention; 

FIGURE 3 is a schematic drawing showing another isometric view of a high 
tibial osteotomy device incorporating teachings of tbe present invent i c 
a; 
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FIGURE 4 is a schematic drawing showing an isometric view of a high tibi 
al osteotomy device with an extended window incorporating the teachings 
of the present invention; 

FIGURE 5 is a schematic drawing illustrating a cross-sectional view cf a 
o adjustment portion of the high tibial osteotomy illustrated in FIGURE 
3; 

FIGURE 6 is a schematic drawing showing an isometric view of an osteotora 
y guide incorporating teachings of the present invention; 
FIGURE 7 is a schematic drawing showing a front view of the osteotomy gn 
ide of FIGURE 6; and 

FICURE 8 is a schematic drawing illustrating a cross-sectional view of t 
he osteotomy guide cf FIGURE 7. 
DETAILED DESCRIPTION OF THE INVENTION 
Preferred embodiments of the present inveotioo and its advantages are be 
St onderstood by Teferriog to the FIGURES 1-8 of the drawings, like name 
rals being tsed for like and corresponding parts of the various drawings 

One embodiment for an HTO device 10 incorporating various features cf th 

e present invention is discussed in detail io conjunction with FIGURES 1 

■ 

-5. HTO device 10 may be used io the performance and/or in the treatmen 

■ 

t of high tibial osteotcmical procedures. HTO device 10 is operable to 
attach to an anterior portion of tibia 122 of a patient and, in some app 
lications, a physician may perform the osteotomy after HTO device 10 is 
attached to tibia 122. A physician may also esj an osteotomy guide to p 
e r form the osteotomy. One embodiment cf an osteotomy guide incorporate 
g various features of the present intention is discussed in detail in co 
n ) one t i on with FIGURES 6-8. 

HTO derice 10 may be used to control the adjustment in angulation to tib 
ia 122 about a center or axis of rotation offset from longitudinal axis 
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or I o o | i t u d i n a I centeilioe 142 of tibia 122. FIGURE 1 illistrates a tib 
ia 122 tfeal includes a generally transverse osteotomy 132 wbcse penetrat 
iod throigh tibii 122 stops short of lateral cortex 124. 

Satisfactory healing of the bene generally reqoires redaction and f i x a t 
ion of osteotomy 132. For example, immediately after ao cEteotomical pr 
ocedore, the osteotomy surfaces are preferably disposed adjacent to each 

other, and compress i o d preleiably provided at the osteotomy site to inc 
rease the area of contact between the osteotomy surfaces. Ideally, flex 
ibility in placement and adjustment of fixation devices nay improve coot 
rol of the compression process. In this embodiment, HTO device 10 may b 
e attached to tibia 122 by means of stabilising devices or pios 22. HTO 

device 10 is disposed s a b s t an t i a 1 1 y externally tc tbe body of the patie 
nt (not explicitly showo) . Etch pin 22 penetrates the body of the patie 
nt at a desired location and is toooccted to tibia 122. HTO device 10 m 
ay be attached to tibia 122 to both stabilixe osteotomy 132 and permit c 
ontrol of angulation of tibia 122. In the embodiments illustrated in FI 
GURES 1 and 2, HTO device 10 is operable to control angulation of a medi 
a! portion 126 of tibia 122 while caihs tissue 128 iorras therein. 
FIGURE 1 is a schematic drawing Shoving an isometric view of a high tibi 

■ 

« 

al osteotomy device incorporating teachings of the present invention. H 
TO device 10 preferably includes ao angulation portion 20 and a stabilix 
ing portion 70. Angulation portion 20 may be used in conjunction with s 
tab Mixing portion 70 to apply gradaal correction angulation means to an 
d control final limb alignment of tibia 122. t , 

By way of example and not bj limitation, angulation portion 20 includes 
a proximally located first portion 24, and at least one clamp mechanism 
36 that is releasably coipicd thereto. HTO device 10 is showo with an a 
djostment angle S of approximately xero degrees, where adjustment angle 
9 is formed in an x-y plane formed by a y axis through hinge 28 and re 
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1 a t i v e to aD x axis through hinge 28 generally parallel tc sorface 29 of 
first portion 24. Tods, HTO device 10 is operable to aogulate tibia 12 

2 about a center of rotation centered at hinge 28 that is offset from ct 
titer 142 of tibia 122. Angulation portion 20 also comprises an adjnstmen 
t portion 40 that is operable to adjustably couple first portico 24 tc d 
istally located Second portion 26. 

Adjustment portion 4 0 may be selectively ad jested to increase or decrea 
se adjustment angle 6 . This adjustment pivots about hinge 28 and resol 
ts is expansion of medial portion 126 of tibia 122. By way of example a 
nd not by limitation, adjustment angle 9 may be selectively expanded by 

rotating bex socket 42. One example of such an expansion of adjustment 

angle 8 is illustrated and discussed in further detail is conjunction 
with FIGURE 4. Adjustment portion 40 is disposed co an exterior side of 

angulation portion 20 relative to the patient in this embodiment. The 
invention also contemplates aa adjustment portion 40 disposed interiorly 

(relative to the patient) to angulation portion 20. 
Also by way o( example and not by limitation, angnlation portion 20 incl 
odes a second portion 26 that is hinged!? coupled to first portion 24 by 

hinge 28. Hinge 28 may be implemented using a variety of methods. in 
this embodiment, hinge 28 may include a cylindrical pin 27 that rotatabl 

* 

; couples cy 1 iodr i c a I ly-shape d receptacles in both second portion 26 to 
first portion 24. The present invention also contemplates the use of oth 
er hingeable, pivotablc or rotatable means to couple second portion 26 t 

0 first portion 24, r f 

First portion 24, second portion 26, and adjistment portion 40 form and 
enclose a window 60. Window 60 provides an unobstructed view of tibia 

1 bone 122 that desirably allows examination of and/or access to osteoto 
my 132. For example, the physician and/or the patient may palpitate, vi 
soally inspect and/or monitor healing of the wonnd created by osteotomy 
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132 through window 60. In addition, window 60 permits an uo o b s t r i c t c d v 
iew of osteotomy 132 and callus portion 128 lor a variety of examination 

and monitoring procedmes. Such an advantage allows a variety of exami 
nation techniques to be used to observe the healing processes of osteoto 
my 132 aod/or valgus and/or varus correction of bone 122 daring treatmea 
t. For example, procedures including, but not limited to, radiographic 
imaging (e.g., fluoroscopic, x-ray, magnetic resonance imaging, and cornp 
uted tomography scanning techniques) and ultrasonic imaging may be used 
to capture unobstructed views of callus portion 128 at a variety of poin 
ts during the healing process as tibial bene 122 is angulated. 
In some applications, it may be desirable for some or all of the element 
s within angulation portion 20 to be manufactured using a variety of com 
posite materials. For example, those elements forming and enclosing win 
do? $0 may include radiolicent materials that are transparent to radiogr 
aphic wavelengths. 5ucb an embodiment provides the advantage of a large 
r unobstructed imagiog area through which a physician nay obtain images 
to analyze the healing process. U this embodiment, stabilising portion 

70 includes a support member 71 that may be relcasably coipled to seccn 
d portion 26 as discussed in further detail in conjunction with FIGURES 
2 and 3. In other applications, secoad portion 26 and stabilizing porti 
on 70 may include a single integrated member. Stabilizing porttoo 70 al 
so includes clamp mechanisms 76A and 76B . Clamp mechanism 76A may inclu 
de one or more portions and nay also be relcasably coupled to support me 
mber 71 as discussed in conjunction with FlGPE f 5 2 and 3. 
HTO device 10 may be anteriorly mounted on tibia 122 by means of at leas 
t four pins 22 as shown in the embodiment illustrated in FIGURE I. Two 
proximal pins 22 are located above osteotomy 132, and two distal pins 22 

are located below osteotomy 132 a distance D from proximal pins 22. Tb 
e present invention contemplates the use of more or fewer pits. For exa 
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mple, io some applications it may be desirable to utilize three distal p 
ios 22. The present inveoticn also contemplates the use of other means 
of attaching HTO device 10 to tibia 122. Fo i example, HTO device 10 may 

be connected to tibia 122 using stabilizing devices including, but not 
limited to, bone screws, wires, pins or a combination thereof. Pins 22 
may be manafact or<d using any suitable implantable grade materials. 

As illostrated in FIGURE I, pioximal pins 22 arc rcleisablr secured wit 
bin a slot or receptacle 38 termed within each of two clamp mechanisms 3 
6. Also by way of example and not by limitation, stabilizing portion 70 
includes at least ooe clamp mechanism operable to secore HTO device 10 t 
o at least two distal pins 22. In tbis embodiment, stabilizing portion 
70 includes clamp mechanisms 76A and 76B. Clamp mechanism 76B may be re 
leasably secared to clamp mechanism 76A by adjust iog cap screws 72. A pi 
crality of slots or receptacles 78 may be formed when clamp mechanism 76 
A is coapled to clamp mechanism 766. Receptacles 78 may be generally li 
nearly aligned as illostrated, staggered in other configurations, and/or 

be disposed in either or both clamp mechanisms 76A and 76B. Distal pi 

ns 22 may be releasably secured within at least two receptacles 76. 

A variety of methods may be used to selectably adjust the placement of p 

■ 

ins 22 in, and pressire applied to, tibia 122. Io this embodiment, each 
clamp mechanism 36 may be selectively positioned in a slot or track 31 
disposed io surface 29. By way cl example and not by limitation, each c 
lamp mecbaoism 36 may be trao€lated along first portion 24, and may be r 
eleasably fixed osiog cap screw 32. The pr es e« t f i d ve o t i on also coatempla 
tes the use of a single slot 31 in which both clamp mechanisms 36 may be 
positioned, or other mechanisms for adjusting placement of proximal pin 
s 22. Each of these elemeots in angulation portioo 20 may reside io a vo 
iome whose surface generally corresponds with a contour of a patient's 1 
ower leg. Sicb a configuration may be desirable in applications where p 
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I a cement of pios 2 2 may be selectively adjustable, Alignment and adjostm 
cot oi distal pins 22 is discussed in conjunction with FIGURES 2 and 3. 
In ope rati 00, a physician nay first align and then stabiliie HTO device 
10 with respect to tibia 122 by inserting one or more K-wires (not expl 
icitly shown) through receptacles 11 into t i & i a 122, In addition, the p 
bysician may alio insert one or more K-wijes through a receptacle in pin 
27 into tibia 122. The physician may then accurately position proximal 
screws 22 and then distal screws 22. In some embodiments, the physieia 
n may also releasably conple an osteotomy guide 200 to HTO device 10. 
Osteotomy goide 20 0 may be used to assist the physician in per fcimi og th 
e osteotomieal procedure, and is discussed in farther detail in conjunct 
ion with FIGURES 4 - 6. 

FIGURE 2 is a side view of a high tibial osteotomy device incorporating 
teachiogs of the present invention. Where osteotomy 132 is a medial ost 
eotomy 132 on a right tibial bone 122, F I CURE 2 illestrates a medial vie 
w of HTO device 10. In this embodiment, first portion 24 is rotatably c 
onpled to a generally w-sbaped second portion 26 by hinge 28 (not eiplic 
itly shown). One of proximal pins 22 is secured by clamp mechanism 36. 

By way of example and not by limitation, cap screws 78 are positioned 
in a slot or track 79 on a side 84 of support member 71. Set screws 78 

* 

may be used to adjust and releasably couple clamp mechanism 76 A to side 
80 (not explicitly shown) of sapport member 71. Such adjustment may be u 
sed to position distal pins 2 2- in tibial bone 122 as desired. In this e 
mbodicent, this adjustment may be performed bye aj j u s t i n g and fixing the 
position of cap screws 78 in slot 79. Clamp mechanisms 76A and 76U are d 
iscisscd in farther detail in conjunction with FIGURE 3. 
HTO device 10 is positioned at a distance H from tibial bone 122 and so 
bstaotiall? externally to the body of the patient (oot explicitly shown) 
Distance H may vary as desired, and/or according to the length of pro 
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xiraal a ad distal pios 22. Kcr example, distance H any sized to redact t 
be profile of HTO device 10, while remaining sited Uige enough for palp 
itating the wound created by osteotomy 132 io a icgion between HTO devic 
e 10 and the patient' s bodj. Such an adraotage provides ao unobstructed 

view of tibial boae 122 from both a medial asd a lateral ne? that, in 
addition to window 60, also desirably allows examination of aod/or acces 
s tc osteotomy .132 . Such an advantage allows a variety of examination t 
echoiqees to observe the healing processes of osteotomy 132 and/or valgu 
s and/or varos correction of bone 122 daring treatment, such as radicgia 
phic aid sonic imaging. 

FIGURE 3 is a schematic drawing showing another isometric view of a high 
tibial osteotomy device incorporating teachings of the present invent i o 
n. By way of example and not by limitation, clamp mechanism HA is rele 
asably coopled to side 80 of sapport member 71 by cap screws 78. In som 
e applications, clamp mechanism 76A may alternatively be releasably coop 
led to side 84 of support member 71. Second portion 26 and first portio 
o 24 also include surfaces 62 and 64, respectively. 

Clamp mechanisms 36 may be selectively positioned io slot or track 31 by 
a variety of methods. In this embodiment, cap screws 32 may be tighten 
ed to a out 34 that is larger thafi slot 31 to retain clamp mechanisms 36 

« 

Alternatively, other methods and devices may be used to tighten clamp 
mechanisms 36 to slot 31 including, bat net limited to, bolts and threa 
dedderices. 

In this embodiment, distal pins 22 may be aliped and adjisted in at le 
ast two ways. First, a generally lateral position of stabiliiing portio 
n 70 with respect to angulation portion 20 may be adjisted in one or mor 
e slots 81 residing in second portico 26. For example, bolts 82 may be 
used to position and tighten support member 70 to slot 81. Second, the p 
ositions of distal pins 22 may also be adjusted to, for example, apply c 
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ompressioo to osteotomy 132. For example, (he distance D between prorim 
al pics 22 and distal pics 22 may be selectively expanded or contracted 
is a length and a direction generally parallel to tibia 122. la this em 
bodiment, tbis adjustment may be performed by adjusting the position of 
clamp mechanisms 76A and 76B in slot 79 and fixing the position thereof 
by csiog cap screws 78. The intention also contemplates a variety of otto 
er methods to releasably coaple clamp mechanism 76A to stabilizing porti 
on 70. 

As hex socket 42 is rotated, the length L of adjustment portion <0 incre 
ascs. Thus, adjustment portion 40 is desirably operable to rotatabiy co 
ople to angalation portico 20 by nsiog upper screw SB a o d lower screw 59 

to allow for such so increase. Upper screw 58 is operable to coople to 

a threaded boss portion 43 of upper cap 44, and lower screw 59 is opera 
ble to couple to a threaded boss portion 47 of body 48. Bosses 43 and 
47 may desirably be inserted through receptacles (not explicitly sbowo) 
of first portion 24 and second portion 26. respectively. Snch a coofigo 
ration may distribute anj load applied to adjustment portion 40, thus re 
dicing the possibility of failure by screws 58 or 59. Angulation pcrtio 
o 40 is discussed in further detail in conjunction with FIGURE 5. 
HTO device 10 may be manafactored using a variety of materials with suit 
able tensile properties stub as, but not limited to, steel or a polymeri 
c plastic. That is. HTO device 10 may utilize materials suitable to wit 
hstand the stresses that may 4c associated with compression and select i v 
c adjistmcnt during treatment of the patient. r ( 

In operation, HTO device 10 may be used for a period of time suitable f 
or healing. A physician may proHde a treatment plan that includes cont 
iotious treatment or treatment at various intervals. For example, a pati 
e n t may be instructed to adjust HTO device 10 by operating hex socket 42 

i& small increments, a nombej of times daily, Hex socket 42 is proximal 
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ly disposed and easy foi a patient tc operate by rotating either clockwi 
se or couDterclockwise. Such ao advantage also provides immediate a q g a 1 
ition of osteotomy 132. thus reducing tbe effective treatment period req 
aired. That is, the patient oeed not wait for a lengthening or distract 
ion period to be completed before angulation begins, as with most cooveo 
tional anteriorly-placed HTO deuces 10. 

It may be particularly advantageous for the patient to rotate hex socke 
t 42 one-quarter turn fonr times per day. This schedole may provide a p p 
roximatcly ooe millimeter (1 mm) of adjustment per day. Sach an advanta 
ge may prevent or rednee the risk of bone consolidation or scltdificalio 
o, while allowing bone r egeoe r a t i oo . This may also permit foil desired 
acgalatioo to be achieved. The treatment plan may be changed over the c 
oorse of heiliog t and may vary from patient to patient. Foi example, th 
ose patients who arc younger and/or healthier may increase the amount of 

rotation and/or tbe daily repetition thereof. 
The patient may adjust HTO device 10 to enlarge distance D and length L 
in accordance with the treatment plan. Such enlargement provides valgus 

and/or virus correction by angolating bone 122 as proximal pins 22 are 

separated further from distal pins 22. For example, the physician may d 

< 

ctcrmioe that valgus and/or vans correction reqoires extension of dista 

■ 

ncc D to a new distance D' , and/or adjustnent of adjustment angle 6 to 
a new angle 0' . One example for such an extension is discussed in fort 
her detail in conjunction wit* FIGURE 4. 

FIGURE 4 is a schematic drawing showing an isometric view of a high tab 
ial osteotomy device with an exteoded window incorporating the teachings 

of the present ioventicn. Distance D between proximal pins 22 and dist 
al pins 22 (as illistrated in FIGURE 1) has been extended to a new dista 
nee D' . In addition, length L of adjustment portion 40 (as illustrated 

in FIGURE l) has been extended to a new length L* . In this embodiment, 
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threaded rod 50 has been rotated by operating hex socket 42 tc separate 
upper cap AK from body 48. Rotation of threaded rod 50 rotates adjastm 
eat angle 8 about the axis of rotation at hinge 28. Adjustment angle 
6 {as discossed io FIGURE 1) has increased to an angle 0' that is betw 
ten 0.(3 degrees and 90.0 degrees. 

Window 60 has also been enlarged by adjustment of adjostmeat portico 40. 

A variety of techniques may be osed to accommodate to increase and/or 
decrease io adjustment angle 6 as length L is increased. For example, 
proiimal and distal pins 22 maintain positioning of HTO device 10 io tib 
ial boce 122. In addition, in this embodiment, adjostmeat portion 40 sli 
ghtly rotates relative to first portion 24 and second portion 25, Upper 
screw 58 and lower screw 59 allow slight rotation of adjustment portion 
40 relative to first portion 24 and second portion 26, respectively. 
FIGURE 5 is a schematic drawing illnstratiog a c r os s -s e c I i ona 1 view of a 
a adjustment portion of the high tibial osteotomy illustrated io FIGURE 
3. The invention contemplates a variety cf configurations for adjostmeo 
t pert ion 40. For example, adjustment portion 40 inclodes hex socket 42 
which is rigidly connected to a threaded rod 50. in operation, as a pat 
ient Totates fee* socket 42 f threaded rod 50 rotates and lifts hex socket 
42 a distance from body 48. Threaded rod 48 may in some applications b 
e a lifting rod that is mannfactored to provide lifting capability. 
In this embodiment, adjustment portion 40 inclodes upper cap 44, barrel 
46, and body 48. Threaded rgd 50 is also rigidly connected by, for eia 
mple, pin 53, to a socket-containing member 5J which rotates withiu cap 
44. A nut 54 is rigidly connected to body 48. Adjustment portion 40 ma 
y also include a means to stop or limit the distance that threaded rod 5 
0 may be moved relative to body 48. For example, it may be desirable to 
some applications for threaded rod 50 to include a pin 56 that protride 
s from threaded rod 50. This pin may travel in the threads of body 48 a 
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od stop the movement of threaded rod 50 through out 54. Other methods a 
nd depicts may be used to rigidly connect various components including, 
but oot limited to. gloiog and/or welding techniques. 

lo some embo d imeo t s , it may also be desirable to reduce or present slipp 
age of threaded rod 50. For example, s c c ke t - c c n t a i o i o g member 52 miy in 
elude one cr more grooves (not explicitly shorn) disposed in a direction 

generally parallel to length L. These grooves may extend the entire le 
ngtb of socket-containing member 52, or some portion thereof. A ball pi 
uager assembly 57 may be ased in conjunction with these grooves. For ex 
ample, ball plunger assembly 57 includes a threaded rod in which i ball 
or other protrosioo resides. When a patient rotates hex socket 42, thre 
aded rod 50 and s o eke t -co « t a i n i n g member 52 may move relative to ball pi 
uoger assembly 57, depressing the bill or protrusion into the groove of 
s o c ke t -c o n t a i n i ng member 52. When the oeit groove is reached, the ball 
protrudes from the threaded rod into the groove, effectively limiting mo 
vemeot of threaded rod 50 by means of friction. Id one embodiment of t 
he invention and as illustrated ia FIGURE 5, bail plunger assembly 57 ma 
y be disposed within upper screw 58 that has been adapted to receive the 

threaded rod. 

Id some embodiments, it may also be desirable to provide a patient with 

■ 

tactile and/or audible feedback as the patient operates hei socket 42, 
As one example, ball plunger assembly 57 may be used to provide such f 
eedbaci. It may be desirable.fcr the grooves to be disposed in socket-c 
outaioiog member 52 at ninety-degree intervals?. Such a configuration ma 
y allow tactile and/or audio feedback when threaded rod 50 is rotated in 

a one-quarter turn increment. For example, as the ball protrodes into 
the groove, it may make an aodibie click that may be used to signal the 
patient that one-quarter turn of hex socket 42 has been achieved, fo so 
me applications, it may be desirable to ose a ball plunger assembly 57 w 
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ith a ball whose diameter is one-quarter the diameter of threaded rod 50 

* 

The present invention may be utilized for both the right and left limbs 

for both medial and lateral osteotomies. That is, angalation portion 20 
may be ased in conjunction with stabilizing pcrtico 70 tc control final 
limb alignment and apply gradual correction angulation means to either 

tibia 122. Such an advantage may desirably improve the i o t e r c h a n g e a b i ! 

ity of elements for HTO device 10 and may reduce ma so f act n r i ng costs, in 
the embodimeot illastrated in FIGURES 1-4, HTO device 10 may be used in 
the correction of a lateral ty-posit looed transverse osteotomy 132 on a 

left tibia 122. 

HTO device 10 maj be operated in similar fashion for a medi ally-position 

ed or laterally-positioned osteotomy 132 for either leg. For example, a 

ngoialion port i o b 70 may he controlled on either side of the patient's 1 

eg by appropriately reversing the center of rotation. To reverse the ce 

nter of rotation, angulation portion 20 may be rotated and selected elem 

eots may be releasably coupled thereto in ao alternative c o n f i go r a t i on . 

For example, stabiliiiog portion 70 may be coupled tc first portion 24 

. rather than second portion 26. of angulation portion 20. Tbns, in thi 

i 

s embodiment, second portion 26 would be proximally located and first po 
xtion 24 would be distal 1 y located. 

Sapport member 79 mar then be coupled to slot 31 of first portion 24, r 
ather than second portion 26, .of angulation portion 20. Clamp mechaoism 
$ 36 may also be coupled to slot 81 of s econd *pqr t i o o 26, rather than fi 
ist portion 24, of angulation portion 20 so that the; are once again pro 
ximally located. Similarly, clamp mechanisms 76A and 76B may be leleasa 
blj coopled to side 84 of stabilizing portion 70. Clamp mechanisms 36, 
76A and 76B may also be similarly selectively adjusted so that pins 22 ra 
ay be appropriately positioned, as discussed in conjunction with FIGURES 
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1-3. 

In addition, adjustment poitioo 4 0 miy also be flipped to proximal ly loc 
ate hex socket (2. That is, cap 44 would be ccnpled to second portion 2 
6, and body 48 ?oa)d be coupled to first portion 24. A screw 58 includi 
ng a ball plunger assembly may also be used tc coaple cap 44 to second p 
o r t i on 2 6, if desired. 

FIGURES fi-S illostiate ao example of an embodiroent for an osteotomy gnid 
e. Osteotomy guide 200 may be used by a physician to create an osteotom 
y 132, and to improve the accuracy cf tibial angulation by aligning cste 
ctomy 132 with the center of rotation for HTO device 10. For example, o 
s 1 1 o t o m 7 132 may be created in tibia 122 at a location generally even w i 
th hinge 28. Such alignment may improve the angulation of tibia 122 and 

control thereof. Osteotomy gaide 200 may desirably be removably insert 
ed between first portion 24 and secoid portico 26 to perform an osteotnat 
ic procedure. After the procedare is complete, the physician may remove 

and discard osteotomy gnide 200. 

FIGURE 6 is a schematic drawing showing an isometric view of an osteoto 
my guide incorporating teachings of the present invention. Osteotomy gs 
ide 200 preferably inclades an inner snrface 202, an oater sarface 204, 
first snrface 2 0 6, second snrface 208, and two edges 210. Osteotomy gai 
de 200 also preferably includes receptacle 220, which may be generally p 
araliel with first and second surfaces 206 and 208. Osteotomy gnide 200 

also preferably includes two .receptacles 212. In some applications, os 
teotomy gnide 200 may reside in a volume whos* surface is generally coot 
onred to that of HTO device 10. In this embodiment, inner sarface 202 a 
nd oater surface 20 2 is generally concave ly shaped r c 1 1 1 i t c tc tibia 122 

Osteotomy guide 200 may be formed from any semi-rigid material including 
, but not limited to, p o 1 y c a r bo o a t e , aluminum, stainless steel, and/or a 
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crylic. In some applications, osteotomy guide 200 may desirably be tran 
sparest or clear. Use of such materials may improve a physician* s abili 
ty to view and/or control the osteotomy procedure. 

FIGURE 7 is a schematic drawing shewing a front view of the osteotomj gu 
ide of FIGURE 6. FIGURE 1 illustrates a scalloped and generally linear 
receptacle 220 that is generally parallel to first surface 206 and secoa 
d surface 208. The present inveoticn also contemplates the use of other 

orientations and/or shapes for receptacle 220 such as an arc shape. 

Receptacle 220 is desirably disposed at a location within osteotomy goi 
de 200 to align with hinge 28 of HTO device 10. Is the embodiment shown 
, receptacle 220 is disposed nearer to first surface 206 tbas to second 
surface 208. Such a configuration also provides a separation between re 
ceptaclc 220 and HTO device 10 suitable for tools such as a drill. lo t 
his embodiment, receptacle 220 includes a plurality of generally circula 
i receptacles that are each adapted to receive a drill hit. This plnral 
ity of circular shaped receptacles may be equal I y spaced from center to 
center, and may facilitate creation of a generally linear osteotomy that 

comprises a series of holes that are drilled into tibia 122. An osteot 
ome or chisel may be used to further separate the bone tissue between th 
e drilled holes, completing the osteotomy 132. The present invention cob 

■ 

templates a variety of sixes foj any number of receptacles. For example 
, receptacle 220 may include eleven drill receptacles each approximately 
Six millimeters (6 mm) in diameter, spaced approximately 4.8 mm from ce 
nter to center. The present invention also contemplates a variety of re 
ceptacics 220 throigh which i variety of catting mechanisms such as saw 
blades may penetrate to form ostcutomy 132. 

FIGURE % is a schematic drawing illustrating a cross-sectional view of t 
he osteotomy guide of FIGURE 7. Osteotomy g w i d e 2 0 0 may be releasably c 
oopled to HTO device 10 using a variety of methods. Id this embodiment, 
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ostcotoey guide 200 may be snugly coupled to HTO device 10 by means of 
a screw (not explicitly shown). 

By way of example aod Dot by limitation, osteotomy guide ZOO comprises a 

generally U-shaped notch 214 that generally forms to surfaces 62 or 64 
of second portico 26. As illustrated, notch 214 includes an inner porti 
oo 214a that is shorter than aa outer portion 214b. Osteotomy guide 200 

may be rcleisably coupled to HTO device 10 by placing notch 214 over Su 
rficcs 62 or 64. For example, osteotomy guide 200 may be translated ale 
eg surface 62 until a desirable position has been reached. Then, screws 

(not explicitly shown) may be inserted through receptacles 212 to penet 
rate portion 214b and suugly couple second portion 26 to inner portion 2 
14a. After the osteotomica! procedure has been performed, the physician 

may noscrew osteotomy guide 200 from HTO device 10 and/or discard osteo 
tomy go ide 2 0 0. 

Although the present invention and its advantages have been described in 
detail it shoild be understood that various changes, substitutions, aod 
alterations can be made hereto without departing from the spirit aod sc 

ope of the invention as defined by the following claims. 
WHAT IS CLAIMED IS: 

* 

* 

l.Ao external fixation apparatus, the apparatus comprising: 

a stabilising portion adapted to he externally coipled to an anterior po 

rtioo of a patient's bone; 

ao angulation portion adapted. to be externally coupled to another anteri 
or portion of the patient's bone and coupled Jo the stabilizing portion; 
and 

the angulation portion selectively adjustable to ungulate a portion of t 
he patient's bone about an axis of rotation offset from a longitudinal a 
sis of the patient' s bone. 
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2. The apparatus of claim 1, wherein the second port ion comprises a vindo 
v formed by: 

a second portico coupled to the stabilizing portion; 

a first portion adapted to connect to the patient's bone aod hiogedty co 
opled to the second portion at the axis of rotation; aod 
an adjustment portion rotatably coupled to the stabilising and angulatio 
n portions. 

3. The apparatus of claim 2, Therein the adjustment portion comprises a t 
breaded rod. 

4. The apparatus of claim 1, further comprising the angulation portion se 
lectireiy adjustable through audio feedback. 

5. The apparatus of claim 1, further comprising the angulation portion <e 
iectirely adjustable through tactile feedback. 

6. The apparatus of claim 1, further comprising the angulation portion 
selectively adjustable in increments by the patient. 

7. The apparatus of claim I, further comprising at least one of the group 
consisting of the stabilizing portion and the angulation portion select 

ively adjustable to compress an osteotomy. 

8. The apparatus of claim 1, further comprising the angulation portion re 
leasably coupled to the stabilizing portion. 

9. The apparatus of claim I, Inrther comprising the angulation portion an 



#^2001-293004 



d the stabilizing portion operable for attachment with either a left tib 
ial bone or a right tibial b o o e . 

10. Tbe apparatus of claim 1, farther comprising the angulation portion m 
anu fact tired using polymeric plastic materials. 

11. A high tibial osteotomy apparatus, the apparatus comprising: 

a stabilising portion adapted to be externally ccapled to an anterior po 
rtion of a tibial bone; 

an angulation portion coupled to the stabilizing portion; 

an adjustment portion coupled to the angulation portico; 

the angulation portion adapted to be externally coupled to another aater 

ior portico of the tibial bone; and 

the angulation portioo operable to angulate a portion of the tibial bone 
about an axis of rotation offset from a longitudinal axis of the tibial 
bone folloriog ao osteotomical procedure on the tibial bone. 

12. The apparatus of claim 11, farther comprising a window formed by: 
a second portion coupled to the stahiiiiing portion; and 

a first portion adapted to connect to the tibia and hiogedly coupled to 
the second portioo at the axis of rotation; and 

the adjustment portion rotatably coupled to the stabilising and angulati 
on portions. 

* 

13. The apparatus of claim 12. wherein the adjustment portioo further com 
prises a threaded rod. 

14. The apparatus of claim 11,. further comprising the adjustment portioo 
selectively adjustable through at least one o f f audio feedback andtactil 
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e feedback. 

1 5 . T fa e apparatus of claim 11, further comprising tbe a d j a s t m e o t portion 
selectively adjustable in increments by tbe patient. 

16. A method for profidiof treatment for ao osteotomy, comprising: 

S e c q r i q g an external fixation device to an anterior portion of a patient 
s bane; and 

angalatiog a pert icq of the patient' s bone a bo it an axis of rotation of 
tbe external fixation d e y ice offset from a longitudinal axis of the pati 
cut' s bone . 

17. The method of claim 16, further comprising aogulating at least a port 
ioa of tbe patient's bone without performing a separate distraction phas 
e thereon. 

18. Tbe method of claim 16, further comprising angalating in increments b 
y the patient. 

19. Tbe method of claim 16, further comprising selectively adjnstisg the 
eiternal fixation device to compress an osteotomy. 

20. The method of claim 16, further comprising examining the patient thro 
a f b a window of the external fixation device using at least one of radio 
graphic imaging and sonic imaging. 

21. An external fixation apparatus, tbe apparatus comprising: 

* 

an external fixation device adapted to be externally coupled to a patien 
t* s h na e ; 
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a window formed and enclosed by the external fixation device; and 
the window adapted to provide an unobstructed view of at least a portion 
of the patient for eiaminaticn. 

22. The apparatus cf claim 21, wherein the external fixation device compr 
i € e s : 

a stabilizing portico adipted to be externally coupled to an anterior po 
r t i on of a patient' s tibial bone ; 

ao angilation portion adapted to be externally coupled to another aoteri 
or portion cf the patient's tibial bone and coopled to the stabilization 
portion; and 

tie angulation portion selectively adjustable to angclate a portion of t 
he patient 1 ! tibial bone . 

23. The apparatus of claim 21 t further comprising the external fixation d 
evice selectively ad instable to a d g o late a portion of the patient's bone 

about an axis of rotation offset from a longitudinal axis of the paticn 
f s bone. 

24. The apparatus of claim 21, further comprising the external fixation d 
evice operable for attachment with either as anterior portion, a medial 
portion, or a lateral portion of the patient's bone. 

25. An osteotomy guide for placement of as osteotomy, comprising: 

a generally rigid member adapted to be releasably coupled to an external 

fixation device; 
a receptacle disposed in the member; and 

the receptacle adapted to receive a p I u r a I i t y* o j injtroraents that may be 
used in an osteotoruical procedure oo a tibial bone. 
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2 6 .The osteotomy guide of claim 25, wherein the instrameots arc selected 

from the group consisting of a saw, an osteotome, aod a drill. 
2T.Tbe osteotomy guide of claim 25, further comprising the receptacle ad 
apted to be generally aligned with an axis of rotation of the external f 
i x a t i on device. 
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29. The osteotomy guide of claim 25, whereio the external fixation device 
c omp r i s e s : 

a first portion adapted to be externally coupled to an anterior portion 

of the tibial bone; 
a second portion adapted tc be externally coupled to another anterior po 
rtiua o( the tibial bone aod coipled to the first portion; and 
the second portion selectively adjustable to aogulate a pcitioo of the t 
ibial bone about a ceoter of rotation offset from a center of the tibial 

bone following an osteotomical procedure on the tibial bone. 

30. The osteotomy guide of claim 25, wherein the receptacle comprises a 

» 

plurality of generally circularly spaced apertures spaced at a distance 

less than the diameter of the respective apertures. 
31. The osteotomy guide of claim 25, further comprising the rigid member 
formed from material selected, from the groip consisting of polycarbonate 
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, aluminum, stainless steel, aod acrylic. 

32. The osteotomy glide cf claim 25, further comprising the rigid member 

adapted to reside in a winder formed within the external fixatioo device 



33. The osteotomy guide of claim 25, further comprising the rigid member 
rcleasably coapled to the external fixatioo device by at least one screw 



34. A method for performing an osteotomy, comprising: 
aligning a generally rigid member with at least a portioo of au external 

fixation device; i o d 
penetrating a receptacle adapted to receive a selected instrument dispes 
ed in the member to perform ao o s t eo t on i c a [ procedure od a tibial bone. 

35. The method of claim 34, further comprising selecting the instrument f 
rom the group consisting of a saw, an osteotome, and a drill. 

36. The method of claim 34, farther comprising aligning the rigid member 
w i t k ao axis of rotation of tie external fixation device. 

37. The method of claim 34, further comprising rcleasably coupling the me 
mber to the external fixation device. 

38. The method of claim 34, further comprising placing the rigid memher w 
itbio a window formed in the external fixation device. 

* 

39. The method of claim 34, lurthtr comprising coupling the member to the 
external fixation device by friction. 



40. The method o f 
r pe r f o rmi ng the 



claim 34, further comp rising 
osteotomical procedure. 
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IMPROVED HIGH TIBIAL OSTEOTOMY METHOD AND APPARATUS 
ABSTRACT OF THE DISCLOSURE 

External fixation apparatus aod method are disclosed for use in osteotom 
7 aod ether medical procedures. The apparatus includes a stabilizing po 
rtion adapted to be citernallj coupled to id anterior portion of a tibia 
I bone. The apparatus also includes a angulation portion adapted to be 
externally coupled to another anterior portion of the tibial booe and co 
upled to the stabilizing portioo. Tbc angalation portion may be select! 
vcly adjustable lo aojolate a portion of the tibial bone about an axis o 
f rotation offset Iron a longitudinal axis of the tibial bone following 
an osteotomies! procedure on the tibial bone. 



